Introduction
Widespread use has been made of the ratio of calf weight to cow weight or the ratio of calf weight to metabolic cow weight (weight .75 ) as an estimate of cow efficiency.
The ratio gained favor because the numerator represented output while the denominator, cow weight, was taken as a measure of input, that is, the weight to be maintained throughout the year. Since the cow efficiency project at South Dakota State involves the individual feeding of cow and calf, a direct measure of cow efficiency (feed required to produce a pound of calf at weaning) is available to evaluate the accuracy of these commonly used predictors of cow efficiency.
Procedures
One hundred twenty-two records collected from 73 Angus, Charolais and Angus-Charolais crossbred cows and their calves produced from 1972 through 1974 were used in this study. All calves were sired by the same Polled Hereford bull within a year and two Polled Hereford bulls were used over the 3-year period. Progeny were allowed to nurse twice daily while cows were exposed to individual feeders. This equation is useful for ranking cows on efficiency but will not be highly accurate for predicting actual TDN consumption per pound of calf produced. This is because of year to year variations and the differences between the drylot situation where these studies were conducted and pasture situations where they will be used.
Differences in feed costs per pound of calf produced for varying cow and calf weights are demonstrated in table 3. Increasing calf weaning weight lowers feed costs per pound of weaning weight at a much faster rate than decreasing cow weight. This suggests, again, that more progress in cow efficiency could be achieved through efforts at increasing weaning weight rather than decreasing cow size.
It would appear , however, that there would be limited opportunity for producers to cull cows in commercial herds on the basis of cow efficiency.
Economic conditions are generally such that, if a cow is bred, it will not be profitable to cull her at weaning time and replace her with an unbred heifer. This points up the need for prediction equations that can accurately predict cow efficiency at the time heifers are usually selected, either at weaning or yearling ages. 
